sexual love is not understood, more parents will be cancelling appointments in paediatric departments because of irrational fears.
At the present time, there are many strong feelings about child sexual abuse expressed in the media and by the public. The whole question is loathsome to many sections of society including the prison population. A person convicted of such a crime is at risk in a prison and may be advised to ask for solitary confinement for his safety. The general public and media are at the present time 'shrieking for blood'. While sentences are likely to be custodial most suspects will plead not guilty, but if there could be a sentence to treatment more perpetrators would plead guilty and then be able to have treatment.
Elizabeth Forsythe
Norwich (Accepted 24 November 1987) The resurgence of interest in haemorheology in the 1960s was triggered by the development ofrotational viscometers that occurred at that time. Before this, the instrumentation was inadequate to study in depth the complex non-Newtonian viscometric properties of blood. Subsequently it quickly became clear that the erythrocyte, due to its large volume concentration in normal blood, plays a crucial role in determining the flow characteristics of blood in large vessels. Later, the realization that to traverse the smallest vessels of the microcirculation the erythrocyte has to deform to a remarkable degree sparked an interest in the measurement of its deformability, factors which affect it and its variation in health and disease. Because of their much smaller numbers and volume concentrations, the other formed elements of the blood were largely ignored from a rheological point of view. More recently however, it has become apparent that the leukocytes have a much reduced capacity to deform when compared with the erythrocyte. This greater rigidity, combined with their relatively large size and their ability to adhere to the endothelium, has raised the distinct possibility that they play a significant role in limiting microcirculatory perfusion and that this may be of importance in some pathological conditions. The result has been a burst of activity aimed at elucidating the haemorheological effects of the white cell population. This meeting, held at the Barnet General Hospital, was devoted primarily to this topic.
The first speaker, Professor P Gaehtgens (University of Berlin), set the scene with an overview of the subject. He reminded delegates ofthe numerous studies, using micropore filtration and micropipette techniques', which have shown that the white cell is less deformable, by several orders of magnitude, than the red. The main reasons for this are the more viscous cytoplasm and the presence of organelles, especially the nucleus, in the leukocytes, Such a large relative stiffness can be expected to compensate for their relatively small number and lead to their hgving a significant role in limiting flow through smaller blood vessels. He then discussed a number of in vivo studies which point in this direction. It is known that with falling arteriovenous pressure differences, the number of non-conducting microvessels of the circulation increases and this is in spite of the fact that arteriolar diameters tend to increase under these circumstances. Could this non-conduction be the result of white cells plugging the capillaries? Clearly, the smaller the driving pressure the greater the potential for plugging. Experiments on rabbits which had been subjected to circulatory shock have shown that the resultant low arterial pressure did indeed induce white cell plugging ofthe small capillaries and, significantly, this plugging tended to persist even when the arterial pressure was restored to normal.
Professor Gaehtgens then went on to describe an interesting rheological interaction between red and white cells. In slow flow conditions red cells have a propensity to aggregate in blood and form rouleaux2.
The adhesive forces involved tend to draw the erythrocytes towards the centre of main flowing channels, and hence exclude the leukocytes to the outside. This will enhance the chance of leukocyte interaction with the endothelium and will affect the site and rate of their introduction into side channels. In pathological conditions where rouleaux formation is excessive, this could influence the proportion of microvessels into which white cells move and which might, as a result, become plugged.
Another aspect of white cell behaviour likely to influence blood flow in the microvasculature is its tendency to adhere to the endothelium. Dr J-L Wautier (Hospital Lariboisiere, Paris) gave a review of this topic. Much detail of the biochemistry of the phenomenon still has to be worked out, but it is clear that lymphocytes have a specialized surface protein for endothelial adhesion. It is also known that monocytes have a fibronectin receptor and, since fibronectin will induce leukocyte adhesion, the receptor is presumably involved here. A number ofother factors which also stimulate adhesion include thrombin, lactoferin, monokines, interleukines and platelet activating factor. It would appear that it is the interaction of these factors (and possibly others) with surface glycoproteins on both the leukocytes and the endothelial cells that ultimately leads to adhesion.
They are presumably also responsible for the variation in the adhesiveness of the leukocytes in many diseases: for example, adhesiveness increases in response to inflammation, to haemodialysis, cironic myeloid leukaemja and diabetes.
Two papers were presented, one by Dr S E Lennie (Royal Infirmary, Glasgow) and one by Dr J G Jones (University College, Cardiff), specifically on the estimation ofthe deformability of-the leukocytes. Both investigations were based on the study of the rate at which these cells pass, under positive driving pressures, through micropore filters having pore 0141-0768/88/ 060362-03/$02.00/0 © 1988 The Royal Society of Medicine diameters of 5 pm. The data obtained from both these studies showed that there is a wide variation in the mechanical properties of the various classes of leukocyte. Similar studies, on white cells which had been separated by density gradient fractionation, showed that the polymorphonuclear cells passed more quickly through the filter than did the mononuclear cells, but that of the latter the lymphocytes were more rapidly filtered than the monocytes. While the differing sizes of the cells have a role to play in determining the filtration rates, these data nevertheless imply that the deformability of the white cells increases from monocytes to lymphocytes to polymorphonuclear cells.
In a meeting on clinical haemorheology, interest revolves around not only normal function, but also responses to pathological situations, and two papers were presented that were concerned with the effects of ischaemia. In the first, Dr G D 0 Lowe (Royal Infirmary, Glasgow) presented data on his group's study of the haemorheological characteristics of patients with complete thrombotic occlusion and transmural infarction (AMI group) and those where resolution of ischaemia or resultant infarction had occurred, i.e. unstable angina (UA group). These were compared with data from matched healthy controls. The AMI group showed elevated levels of blood viscosity compared with the UA or control groups due to increased haematocrit, plasma viscosity and fibrinogen concentration. These factors, he proposed, could predispose to thrombotic occlusion and infarction. The UA group also had elevated plasma viscosity and fibrinogen concentration, but at levels intermediate between those of the AMI and control groups. However, because the haematocrit (the major determinant ofblood viscosity) was not raised above normal this should produce a predisposition toward the resolution of thrombi and ischaemia.
Dr Lowe had also studied the filtration characteristics of the blood cells of his subjects through 5pm Most of the rheological studies of the white cell concern its role in microcirculatory flow and hence its deformability and ability to adhere to the capillary endothelium. However, Dr D W Lane (Scarborough General Hospital) presented data showing that states characterized by very high leukocyte counts were also associated with hyperviscosity of the blood when measured in bulk flow. This applied to both myeloid and lymphocytic leukaemias, but the more so in the former case. He suggested that leukopheresis was important before transfusions were given to patients with either of these conditions.
There then followed a paper on observation in vivo of white cell related phenomena. Dr J Tooke (Charing Cross Hospital, London) first discussed his work on the direct observation of blood flow in the human nail bed capillaries. In normal subjects the flow was generally smooth in this area, and even in Waldenstrom's macroglobulinaemia, where plasma viscosity can be greatly elevated above normal levels, it was still smooth, although slower. However, in chronic lymphocytic leukaemia the pattern changed to become intermittent and jerky with numerous channels stopped altogether. This was in spite of the fact that arterial flow appeared to be normal, and would suggest shunting mechanisms being active here. The implication was that the leukocytes were responsible for the abnormal microcirculatory flow characteristics, and this was the more likely since the pattern was largely corrected when the leukocyte count was reduced.
He then went on to describe experiments of a type originally done by Moyses et al.3. In these a normal human subject sat on a tall seat with one leg hanging immobile and vertically for several tens of minutes. This allowed extensive pooling ofblood in this leg and a progressive build-up of hydrostatic pressure in the foot. The result was that substantial movement of water and small ions took place through the capillary walls leading to concentration of the blood passing through the area. Hence the haematocrit and plasma protein concentration in the venous blood draining from the foot were greatly increased. The data allowed estimates to be made of permeability characteristics of the capillaries. However, the unexpected finding, in the context ofthis meeting, was that the leukocyte count hardly changed at all, the most likely explanation being that there is substantial microcirculatory trapping of the leukocytes. Dr Tooke had performed simila studies and produced similar results. However, he had gone on to look at the response of diabetics. Again haemoconcentration occurred, but now the white cells too became concentrated. The reason for the difference is not yet clear, but the distinct possibility exists of an alteration in the white cells, perhaps in their ability to interact with the vascular endothelium.
This was followed by a paper from Dr T Rimmer (Hammersmith Hospital) who described another method for estimating microcirculatory blood flow, i.e. entoptoscopy. The subject under study looks into the entoptoscope which gives him a blank blue filtered light (430 nm) background. The result is that the subject is able to see his own leukocytes as they pass through his retinal vessels as luminous dote moving along curved paths. The subject then matches the speed of movement of a pattern of dots moving on a TV monitor to the pattern produced by his retinal leukocytes. Hence the speed of the leukocytes can be determined. Dr Rimmer then reported results obtained using the technique on 8 chronic granulocytic leukaemics compared with 8 matched controls. In spite of an enormous difference in whole blood white cell count between the groups (147x109 vs 6.6x109/1), there was no difference in the retinal leukocyte velocity (0.53±0.26 and 0.46±0.14 mm/s). This result is clearly at variance with the nail bed blood flow data of Dr Tooke, discussed above, but it might be explained by a reduced leukocrit in the retinal blood compared to peripheral blood due to skimming. It is significant here that the number of leukocytes perceived entoptically was greater in the patients than in the controls, but only by about a factor of 2 while the whole blood white cell count was different by a factor of over 20.
An unusual problem was raised by Dr M R Cross (HDRF, Fort Bovisand, Plymouth). Commercial divers frequently suffer from asceptic necrosis ofbone, longterm neurological damage and sensorineural hearing loss. The many potential explanations of the causes of these pathologies have proven to be unsatisfactory, and the possibility of a haemorheological involvement has been raised. Hence Dr Cross had been investigating the effect of elevated ambient pressure on the microfilterability of blood cells to see if high pressure alters cellular deformability. Using both white cell-depleted erythrocyte suspensions and pure granulocyte suspensions, he had shown that substantial decreases in the filterability of both occurred after some hours at 2.5 atmospheres in air. However, the more interesting finding was that on returning the cells to normal single atmospheric pressure the erythrocytes behaved normally, while the granulocytes retained their diminished deformability. He hypothesized that the rheological effects of this continued reduction in deformability of the granulocytes may provide an explanation of some of the disturbances seen in the commercial diving population.
It was clear from this meeting that the white blood cell has finally come in from the cold as far as haemorheology is concerned. There is much still to be learned of the leukocyte mechanics and haemorheological effects, but it is a measure ofthe maturity of the subject of haemorheology, and its associated technology, that so much has been learned so quickly.
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